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ᶂעᶫӠἴṕεUSEPAζ￼ ṖּבᾹᶹṝ ֮εCMOPζῗљ ᶂ￼ ᵀ

Ӑι כ ╝ᶊӔּז ᾹεCMMζ↔ӌιẊṓבּ ԁṄ Ҏ↔ӌ ὶὴᾣֹᶽ↔ѧ

Ᾱῗᶾⱡ↔￼Ѯבּ ἄ֫ιѼῗ ᾣֹᶽ↔ѧ￼Ặᾦ□ḯ↔ӌεGHGζ ֟Ṉ Ầ

ѧ￼ּבᾹὴᾣιẊấ זᾹַּבּ ιṄғּוṭᶽ￼ ╝ᵙעᶫᾦ ι ᴵҨᾡᵱ Ḡ

ԅớ ώ ṟּוғꞌιᵃῊᶭז ṟ￼ᾠԄ  

ᶂעӠṕ￼ṪӐљԅר ṇ εGMIζ￼ ‰ ṇ љ 44 Ѧἄᵔᶂ

ᵙ₰╖ḌᵔҺ ἄ҃ᶂ ҹӃᵀӐԋ ι├ ҈ԏῶ ╝ᾦ ￼ ῼּבᾹᵻᾠᵙּזӐ▐┼

זᾹַּבּ￼◊ ḾּבᾹ￼ᴵּזớ ῳ זּ Ὅᵙ֟ὴ☺ד ι ḧԏ

ῶ ╝ᾦ ￼ Ά ᴃי ᵬ ӂ ᾹἺבּ ᵙַּזΆιᵃῊώӗ

ִℓ￼ ῭ιѭ‘֫ח ￼ᴵ ớ ḧᶢ ιῳ ḫא ᾹἺבּ זַּ ￼ῳ

ḫᾼιҡ ֟Ṉ□ḯ↔ӌ￼ὴᾣ  

ᴵ ớ ҈ 2018 ẉ 1 ῴẦḊ֝ᶵιֺ ִḊᾭὯ ∂ 2018 ẉ 6 ῴ 10

ῴῼ ιӐѭѧᶂᶂ Ᾱᴄבּ ѧỌεICEζ ᵀῳӓḫ ᶡ ֮￼ ֫ι ᴵ

ớ Ṱ Ḣἄ ѧᶂᶂ Ᾱᴄבּ ѧỌεICEζῗ Ѧ ַớḫӌιԎ ‰ῗ

ἄѭ ꜠  ‗ι ᶼ ָᵙ ḧ ҺιẊ ￼זᾹᵻᾠᵙַּבּ ṏ ᾹἺבּ ᵙַ

ῳӓḫ￼זּ ὸẍ ᶡ ￼ Ѧ ἄ ֫ṏῗӔּז Ӑѭ Ѧḫ ￼ᶡ Ẉᴶι

ῳ ὝṀᵙḢἄ ￼ ᴵ ớ љѧᶂᶂ Ᾱᴄבּ ѧỌεICEζᴃᵬι

Ẋᶈ ṟ￼⅔ԇᴻ ṩ כּ ᵽᴣ ṩ כּ ᵽ￼⅔ԇᴻṟ ♯ ᵽῶ ԇᴻεSCCGζ

￼ᾟὙїι Ὅ ᴵ ớ Ὅ ῗᵼѭḜ ặ ѭ љּבᾹ ֧

ι⅛ẉᴝ ғ 100 є ׁ⅛ẉּוғ 120 є ᴝ ι ⱡῶּבᾹἺ

ιӇ ΆẊ῾ַּזἺᴨ￼ּבᾹ ℅ᶹιᶈљԅר ṇ ѧᶂᶂ Ᾱבּ

ᴄ ѧỌἄᵔ ᴣԎ⅔ԇᴻ- ṩ ᴣṟכּ ♯ ￼ ѧιᵅ ԇᴻ Қ

ιḅ‛ ᶈἩ ᵙ ╝іᴵ ￼ ιҤҪẶ♥ᾟὙ זᾹַּבּ ￼ḫᾼ  

ӈ҈ѧᶂṟ ￼ ᶫι Ṟ҈Ѿḛᴟ ẖ   ῶ 2 ᴺᵙ 10

ᴺᴵ Ṗ 2 ᴺ Ṗῗ ׁᵪ ⃰ᶈẦ ￼ Ṗ ᵻ ѧᶽ 50β￼ּבᾹ Ἲ ֧
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ᾹѮבּ  ҈χ ׁ  Ṗ ḓ ᾼṪ ת Ṗі Ṿ

ᴣԎḜḸ ᶟת Ԏѧ ғᵙוּ ѧὴ֧￼ּבᾹᴉ҃Ễᶽ ֫  

ᶽ ᴁ￼ Ᾱבּ Ҍ￼ ὴᾣֹᶽ↔ѧ Ԏӎ ᴁ Ἲ ệι

Ԏѧᶽ ֫   Ṗ ḓᾠ ιṇ ֱ֫ ἆת Ṿ ḓᴣᶽ ỂҨḓҦ

ḓ ᴨ  

ҌẈᶎּבᾹ╨֧ ѭ 53,280 m3/d ᴝ ѧ╨֧ ѭ 15.5 m3/t Ԏѧ 2ᴺ Ṗѧ

ẈᶎẈᶎּבᾹᵍ ѭ 9.2 m3/tι 10 ᴺẈᶎּבᾹᵍ ѭ 7.7 m3/t 2ᴺ Ṗᴜẙѭ 4.9-

7.5mι ׁ Ἲ֟Ṉ↔ӌᵍ ιҨӝᶈᴅ ṖẦ ѧḫאḠԅẦ ι

Ẋ ֹᵀוּ￼תғᾦꞌ  

2 ᴺ Ṗῗ ṟᶽ ◊Ᾱὴᾣבּ֫ ҌּבᾹὴᾣỞ ￼ 46β ҈ 2 ᴺ Ṗ ḓι

20β￼ ҌּבᾹὴᾣ 2 ᴺ Ṗ￼ ᶰṪӐ ᵻ ι20β￼ ҌּבᾹ◊҈ 2 ᴺ Ṗ

ᵻ ῼ ￼ εјᵍᵻ ῼ ᾣ￼ּבᾹζ ᴣת Ṗі ṾּבᾹὴᾣ

јֹ 5βι⅍ӎ ṖּבᾹ╨֧ ῗῶ ￼  

ᶃ ES-1 ῎҃ᶈ Үῼ ᾯѦ ѕε3ζѦѮ ╙Ᾱבּ￼◊֧╨Ᾱבּ ֫ṵừ֙  

 

 ES-1: ᵀ ῤ ₮ №  
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Άώӗ҃ Ҍ ѧּבᾹ￼╟ẙᴣᶽ ￼љּבᾹἺ ᾦ‛ ԋ￼ᴗᴷӡỤӗ֫‘

ᵙӔּז זַּ Ҏώӗ￼ӡỤιᴵҨ ӂ ҌԓּבᾹ╨֧◊ᴣјᵃ￼ Ӑўї￼ּבᾹ

֫ṵừ֙ιḅχ ᶰṪӐ ᵻ љ ᾼṪ ⅝ ҡ 2016 ẉ 1 ῴֹ 2018 ẉ 5 ῴẕι

Άώӗ⅛Ѧῴ￼⸗ḧῄῼ￼ᾭὯ Ḿ⸗ḧῄῼ￼ᾭὯ ẈᶎᵅιὸṀ֧ῴẈᶎᾭὯ  

ῶא ғѧῳҧҚἻוᾹּבּ ￼ ѳ ῗּבᾹἺᾣ ѧּבᾹ╟ẙỄӉ

ιѼḾḠԅᵙӰẞזַּ￼Ᾱבֺּ҃ ἄ ὶ￼ḍ ḧ 2016 ẉṰ Ầ ￼ ᶰṪ

Ӑ 2-104εLW 2-104ζӐѭ Ḿ ֫‘ּבᾹἺ ꞌ ╙Ᾱ╟ẙᵙ↔ӌבּ

Ḿ  Ṗ ḓ￼ӴṖấ₩ιᴃי Άֺḧ  ṖּבᾹἺ Ά Ӿấ ѦִḊ￼

ӴṖ₩ᶚιṄ↔ӌ╙ ↔ӌ╟ẙї ⅝ӕᴣῊ ￼֩ᾭԋ ấ ιҡ ᶈת іḾ

Ҍ  Ṗ ḓּבᾹғ ╜ ԋ҈ ἆת Ṗі ṾּבᾹἺ ι⅛ 4m

ṏῶѣѦ Ӊӈ Ṿ ḓι Ẹ҈ 1200m ṪӐ ẙѧṏῶ 500 Ѧ ḓ ӆ҈ 

Ṗ ḓιḾḾ↔ӌ╙ ╟ẙᵙғ ￼ᴗᴷᾭὯ ֫‘Ѽ ҃֫‘ זַּ Ѧ

ת ӈ↨Ẉ ḓ￼ ԇẪ ↔ӌ╙ ↔ӌ╙ љ↔ӌ ἄᴣ ḓ Ểῶԋ  

ѭ҃ώ   Ṗ ḓּבᾹἺ ᾦꞌι ᴵ ớ ἵᵓấ זּ ׁ ↨Ẉḧᵇ

ḓᴨҦאῶ￼  Ṗ Ḹ ḓ Ὰ￼ΆṄ֟ṈҌḓᴣἺᾣ ѧ☺ᶈ￼◖↔

♇￼ᾭ ѭ҃ᾡᵱ ἆת Ṗі Ṿ Ἲᾦ‛ι ἵᵓấ ҡᵻ ￼Ԅᴭᶴιᵇ

і Ԅֹ Ṗі Ӊᴙת￼і ת ӈ↨Ẉ ḓεHGBζ Ὰὸ ￼ΆҺᶽ

ᶽᾡᵱᵻᾠ￼ּבᾹ ӉἺᾣἄ ιẊᶭבּזᾹ￼ғ  

ḾṪӐ 2-104 ִℓ֫‘ιᴵҨ ╜֧ᴅ ṪӐ Ᾱғבּ￼ ιԜὸṀ֧ҡ

2019 ẉֹ 2029 ẉѭῼײẉ￼ẉּבᾹғ ѭ҃ ᾹἺבּ￼ Άι⁞Ὧ Άώ

ӗӡỤιẊӬ ғꞌᵙẦוּ Ἡ јᴪιֺḧ҃ 2019 ẉ 2029 ẉῼ ￼῾ᵻ

֮ Ӭ Ά ἅҪấ ᾹἺבּ￼ Άι2019 ẉ 2023 ẉѳ ιҡ 2 ᴺ ṖẈ

ᶎᴵҨἺ 800 є Ά Ᾱבּ￼ ᶈ 2024 ẉѳᵅι10 ᴺ Ṗᵻ Ὴι ⅛ẉẈᶎῶ

300 є Ά Ᾱבּ￼ ᶃ ES-2Ῐ ҃ᶢ҈Ὰ￼Ἲ Ά￼ẉּבᾹғ ╜  
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 ES-2̔ ԍ ֟  

ⱡ ῶᶺזᾹַּבּ￼ ιӇ⁞Ὧ ￼ִℓ ‛ιּבᾹᴧּכῗῳᴵ

￼ Ὅ ὐṟץ ♯ ᵽᶈԓ￼ѧᶂ Ҳўᶈѧᶂᴿᶊι⸗ָῗᶈṟ ԓԏῶѨ

ḹ￼ּבᾹᴧּכ ḫᾼ ᴰ Ά ι ўᾟҥ￼ṪўּכּזҮѭ 0.65 Ӻ/ kWh

ε$.094/kWh ζι זּ ￼כᾹᴧּבּ ѭ 0.40Ӻ/ m3ε$59,717 / Mm 3ζι Ӕệַּז

Ᾱבּ ᴧּכ￼ῳ Ẃԏῶ Ậד  

‘֫ח ҃ ￼ԅ  ᵙ ἄ ιץὐ ḓἄ  ↔ӌᾠ ᵙᴧּכᴔ

￼ἄ  ѭ҃῭Ḅᶊ҃ ￼ἄ ᵙᾦ ι ἵᵓḾᾯѦ ￼ᵻἵӐ҃֫‘ ιץ

ὐ ḓἄ ᵙᴅ ￼ᶊ ᴔ￼ἮכᾹᴧּבּ ᵻἵ ‘֫ח ֫‘҃ᾡ ᾹἺבּ Άᵅ

￼ἄ ᵙἄ  ES-1 ῎҃јᵃּבᾹַּז ї￼ ҭ‘֫ח  
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¶ ὝᵃῊḫᾼώ ᾹἺבּ￼ ᴣᵙּבᾹᴧּכᴔ  

¶ љּבᾹἺ ԋ￼ἄ ╧ᴣ  Ṗ ḓ ἆת Ṿ ӈ↨

Ẉ ḓᵙ↨Ẉḓ- Ҍ Ԅ￼כᴔᴧּכּ Үכּ ᴧּכ ᾦꞌᵙ

ҺḾ Ӫᵙԓא֜ ᾠ ꞌғּו ᶽẽᵠ  

¶ Ἲ Ᾱבּ ὶҨ ἄ  Ԅּכᴔ ᴧּכ  

 

¶ ⁞Ὧ ￼Ṗת ∂ֺ ι ḫ ῗὝώ ᾹἺבּ￼

ἄ  ṟӐѭ ἄ  ᾠ  

ᾹἺבּ ¶ א￼ ╙ ιҨ ֧ᴅ ᴔ￼ᵻἵכּ  

 

¶ Ặ ᾹἺבḕּא/ῶא҃ Άᴣḫᾼώ ￼Ἲ Άᵅ￼

￼ᵻἵừ֙  

¶ ἄ ֜אӪӐѭ⅝ ṪԏιҨ֘ḧῗ ὙאῶּבᾹἺ Ά

ῗḫᾼấ ￼Ἲ Ά  

ᾹἺבּ￼ׁ ¶ ᵍѣѦץ֮ ֫ιѭ Άṏ ᾹἺבּ￼ׁ Ά

ώӗѣ ừ֙ї￼ ֫‘χ1ζ10 ᴺ Ṗѧј Ṿ

ḓι2ζ10 ᴺ Ṗѧ Ṿ ḓ  

ES- 1:  Ҍ № ᴆ 

ES-2 ֧֯҃ј ᾹἺבּ ￼ᴅ ᴧּכ ￼ ‘֫ח ‛ ɒ ɓӈ

ᵻἵΆ ῳѸ ￼ừ֙ ɒѧɓӈῗῳḫ ￼ᵻἵừ῟ ҈זּ ԋזѧ￼ᴵּ‘֫ח Ԅ

ᾭὯѼᶢ҈ Ά ɒӉɓӈῗ Ѧ₭Ҹ￼ừ῟ιԎѧּוғᾦꞌ Ӊι ћ⅝ԎҤ῭

￼ Ӭ ѧ￼ἄ  ҈ ῼ Ẕ ├Ỵ￼ῗι ES-2 ѧώӗ￼ԓ ᾠ ꞌᵙ֜אӪῗ

ׁᾭὯιᵼ℅ ᵅ￼ԓ ᾠ ꞌҺ Ӊ ℅ᶹι ֫‘῾ ᴔכᾹᴧּבּ ҀּבᾹ

￼ҮιӬ Άԁ ώӗἺ Ᾱבּ￼ זᴔӔּכᾹᴧּבּ ḅ‛ ΆṸῺὟԓ Үᾠᴨ

ιזּ ѱᴧּכᴔ ֫‘ѧ Ῐ ҀּבᾹ￼ἄ Ӑѭ ἄ ι ѼҺ Ӊԓ ᾠ

ꞌ  
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ῤ  

 

 CO2  

tCO2e  

 5.23 MW $11,045 43.57% 2.3 1,481,616 

 3.71 MW $2,966 19.97% 4.5 1,139,704 

 3.47 MW $69 10.30% 6.3 797,793 

ES- 2̔ ѿ ╠ №  

љᴅ ᴧּכᴔ ⅝ιᴧּכᴔ+ּבᾹἺ ￼ᾯѦ ￼ᵻἵꞌ Ӊιɒ ɓӈ￼ԓ

ᾠ ꞌָ֫ѭ 22.06βᵙ 43.57β ES-3 ֧֯҃ ￼ ׁἮ ᵻἵᾭὯ ᶈ

ừ֙їι ΆјҺ╦בּקᾹἺ ￼ἄ ̆ ṏῗ 7-5 ѧ￼ᵻἵ῎Ῐ Ӊ￼ᴝᵼ љ

ES-2 ӆι ES-3ѧ￼ ‛ѭ ׁιẊј ᴔכᾹᴧּבּ ҀּבᾹ￼Ү ḅ‛ғּוԓ

Ᾱבּ ҀҮι ᵅԓ ᾠ ꞌ Һ֟Ṉ  

 

 

 

 
 

 

ῤ  

 

 CO2  

tCO2ẽ 

 5.23 MW $9,491 22.06% 4.9 1,481,616 

 3.71 MW $1,684 12.23% 6.45 1,139,704 

 3.47 MW $(943) 8.72% 7.24 797,793 

ES- 3:  ╠ №  

֫‘ҝҝᶢ҈ᶈ≡ῶᶊ זַּ ￼ừ֙їιאῶ  Ṗ ḓᵙ Ṿ ḓΆ

љấ ￼ḧᵇ ḓΆ￼ἄ ⅝ ε ES-4ζ  ḅ‛ ᶈ 2 ᴺᵙ 10 ᴺ

Ṗѧ ῶḸאזּ ￼  Ṗᵙ ṾẂ ḓΆ│ι ѱ Ὥѭḧᵇ ḓἍ ￼ἄ Ṅ

ֹ 1,100 є Ӻ  ᴏӔ Άјᶈ 10 ᴺ ṖѧḫᾼẂ ḓΆι ὶ ḧᵇזּ ḓΆ

ιѼᴵ 540 є Ӻ￼ἄ   

 
 ̂

 

10  5,442  

10  10,943 

ES- 4:  ̆  

љאῶּבᾹἺ Ά ⅝ιḧᵇ ḓּבᾹἺ Άᴵ ἄ ιᴝᵼḅїχ 

¶ ̆ Ҭ m ᵞȂ 

¶ Ҭ ₃Ӎ 7ṐȂ  

¶ 10 Ҭ ̆Ҍ ᵝ Ȃ 
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ấ ￼ זᾹַּבּ ᴵҨḫא￼ῳӓ֜֟ὴ☺דѭ 1,481,616  tCO2e ᴣ

5.23MW ￼ᴧּכ ῗ Ѧԏῶ Ậד￼Ἦ  ҺιẊԏῶ֟ὴᵙώ ◊Ḡԅ￼Ḅ

ᶴ Ӑѭ ᴵ ớ ι ἵᵓῈᶈώӗ ᴵ ớ￼ִℓ ӂ Ѧ Ḿ Ἦ Ά

ᵙԎḜ  ‗ᴵὶᴩ￼ιᴵҨּזώӗɒ ɓ￼⃰Ẫᴵ ớ ῗọ ￼ 7

ᵙ 8 ѭṟ ♯ ᵽώӗ҃ ℓ￼ὝṀᵙấ ιҨẁיҤҪḾ ᾹἺבּ ᵙẔ

זּ ῳ ֘   
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1  

1.1  

ѧᶂᶈԅר ғ ѧὴᵄ ιғ ѭ 35.23 қ ιᴉԅרỞғ ￼ 46βεBPι

2018ζ 2007 ẉ 2017 ẉιѧᶂ￼ ғ ᶭ҃ז 30.8 қ ιᴏ 21βεᶃ 1-1ζ  

2014 ẉ ιּ҈י ∂֟Ṉι ғẦḊוּ ҈ ḧεBPι2018ζ  

Ἀ 2017 ẉẕιѧᶂ ή῎￼ỞӴ ѭ 1388 .19 қ εԅרὴᵄ ᵺιҝ₭҈

ᶂιӟ Ᾱᵙ☻ᶽַҍζιԎѧ 94βѭῂ♦ ἆ♦ ιԎӎ 6βѭ₭♦ ἆ εBPι

2018ζ ѧᶂ￼ Ӵ ṵԅᶂιԎѧᶽ ֫ӈ҈ṟ ιԓ ᴮιᾺּרι ᵙ ṩι

ṟ ￼ỞӴ ṗ ӈεUSEIAι2015ζ  

ḅᶃ 1-1 Ἅ ι ғ ҡ 2007 ẉ￼ 27.6 қ ᶭ ֹ 2017 ẉ￼ 35.3 қ ιṓ

2017 ẉ￼ ғ Ӊ҈ 2013 ẉ￼ 39.7 қ ￼ Ṥғ ֹ 2017 ẉẕιѧᶂ￼ ╦

Ở ѭ 38.1 қ , ѧᶂ⅛ẉ￼ ╦ Ở ᴉ ◊╦ Ở ￼ 60βεᶃ 1-2ζιӇѧ

ᶂᾤẗᶈԎ ◊ᴧṝἇּצ ֮ѧ￼ ‰ῗֹ 2020 ẉ ֹ 58β￼╦ ↨Ẉ (NRDCι

2016ζ  

 
 1-1̔Ҭ 2007-2017 ֟  
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 1-2̔Ҭ 2007-2017 Ҭ  

ѧᶂᾤẗ ׁ⃰ ᾯᵀᶂḲ ιҨᾡᵱҲў￼ᾯӌ ╝ớ ֟Ṉ∕… ώ ᶂ

Ḳ Ҳў￼ᾦꞌᴣḠԅớεUSEPAι2015ζ  Ἀ ֹ 2017 ẉιѧᶂῶ 7,000 Ѧ ι

2005 ẉѭ 24,800 Ѧ ε ִι2018ζ ѧᶂ ֮ԋ 300 Ѧᶽᶚ ᵙ 4,000

Ѧṇ ι Ҏ Ṅᶈ῾ѕֹҋẉԓẦ Ḣ⅞  

1.2  

⁞ὯἵṀι2017 ẉѧᶂ￼ ᾹὴᾣỞבּ ѭ 178 қ Ά ε ִι2018 ẉζ

ҲўҠⱡ Ѫљ ᵙת⌂Ᾱבּ Ḡԅ ԋ￼ ᶽὠἇ  2017 ẉιѧᶂּבᾹἺ

Ở ѭ 128 қ Ά ιԎѧַּ҃ז 49 қ Ά ε ִι2018 ẉζ Ᾱὴᾣבּ

ᶈ ᴞѕẉѧṰ ֹ ḧ↨ẈιẊ ᾹἺבּ ἮԄᶭזι ꞌᶈזַּ￼Ᾱבּ ᴞѼ

ℓᶭז ѧᶂᾤẗ ѭ Ᾱᵻᾠώӗבּ ᾟὙιדךᶈ 2022 ẉׁṄ Ṗ↔/

ꞌώזᾹַּבּ ֹ 200қ Ά  

 ľѧᶂ≥↔ ◊ Үɓ ‛ ῎ιѧᶂ￼ Ṗ↔Ở ѭ 36.81 єқ Ά ᶽᶺ

ᾭ Ṗ↔ ◊￼ ▄ẙṇ҈ 2,000mι ▄ᶈ 1000m 1500m ѳ ᴉỞ ◊￼ 39β

εᶃ 1- 3ζ  

73%

72%

72%

69%

70%

69%
67%

66%

64%
62%

60%

55%

60%

65%

70%

75%

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
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 1-3:  Ҭ Ҍ №  

ṓ Ởғ љᴗᴷṤӪ ῶїצּ⅝ ιӇ Ӵ▄ ╚￼ ◊￼ ιѭ

҃◑ ∂ιאῶ ṟ ▄ᶭֹזḹּבᾹ￼ Ṗι Һ֧א῭ᶺ￼↨ᵙּבᾹ⌂תᴣַּז

Ӄ Ầ ѧּבᾹἺ ᵙַּז ￼ ᴣἺ Ἡ ￼ώ ιҨᴣ ғוּ

ѧᶈᶽᶚ Ҍѧι זᾹ￼Ἲᾣᵙַּבּ ѼῶῺᶭז Ѽῗזᵙַּת⌂￼Ᾱבּ

Ầ Ұ ᵙᶂḲ ￼ҸӾ҆ ιẸⱡι Ѽץὐ Ἅᶈ￼ṟ  

1.3  

ᴵ ớ ῗӐѭ 2018 ẉ 6ῴ 10ῴῼ ѧᶂᶂ ᴄ ᾹѧỌεICEζבּ

ᵀῳӓḫ ᶡ ֮￼ ֫Ḣἄ￼ιԎѧץὐҡ 2018 ẉ 1 ῴẦḊ￼֝ᶵṪӐᴣִḊ

ᾭὯ￼ᾠ ѧᶂᶂ ᴄ ᾹѧỌεICEζῗבּ Ḳ ַớḫӌιᴩ ᵀᶂ₰╖

╝ḌᵔҺεUNECEζ ᾹњḲבּ ￼ιẊᴩѧᶂᶂḲ│ễי  ᶡ ￼ ‰ῗᴃ

י ICEἄѭ ꜠ ι ᶼ ָᵙ ḧ ҺιẊ ￼זᾹᵻᾠᵙַּבּ ṏ ᾹἺבּ

ᵙַּז￼ῳӓḫ ὸẍ ѧᶂᶂ ᴄ ᾹѧỌεICEζῈᶈώӗבּ Ѧ בּ

Ᾱ￼Ḡԅ ᶫᵙע ╝Ά ￼ ẈᴶιẊ ♇ԋ├҈ ↨ᴣּבᾹ⌂תᴣַּז

ѧỌẦṝ￼╗ץטὐχ ￼ת⌂Ᾱבּ ᵙ Ґ╙ њўᶡ ιẊѭ ℓֺḧ

ῶᾦ￼ ώӗῳӓḫזᵙַּת⌂Ᾱבּ Ὕᴇ ᶡ ￼ Ѧ ἄ ֫ῗṄ Ӑѭḫ
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ӕιὝṀᵙḢἄ ￼ ᴵ ớ љѧᶂᶂ ᴄ ᾹѧỌᴃᵬιẊệֹבּ

ᴿ ⅔ԇᴻιṟ ♯ ᵽῶ ԇᴻᵙ ṩ כּ ᵽ￼ᾟὙιῳ Ὅ ℅

ᴵ ớ ι ḧ ￼ ἩזᾹἺᴨᵙַּבּ ╝ớᵙᴵ ớ  

ῗ ᴵ ớ ỳḾת￼ ӘὯḅїχ 

¶ ҹ ҍ ₮ ԚȂ 

¶ Ԛᶏ ̆ᵖ ╠ ≠ Ȃ 

¶ Ҭ ԍ ӊῤ ӊҊ̆ ץ ₮

׆̆ Ȃ 

¶ ⱬ̆ Ȃ 

¶ ҙ Ὲ Ὲ ҍ ҉ѿ Ὲ ѿ ̆

≠ Ȃ 

¶ ᴇ ᶏ ΐ Ȃ 

¶ ҍῃ Ṥ ̂GMĨ Ҭ̆ ȁ ֲ ̆

҉ ױז̆ ≠ ̂ ױז

̆ ╠ ֽֽ ѿҩ∆ ̃Ȃ 

1.4  

ӈ҈ ṉᶺᾹ ᶊѠᴇ ￼ṟ ặ ѭ љּבᾹ ֧ ι ׁ

ẉғᴝ 120 є  ῶѣѦᴵ Ṗχṟ ￼ 2ᴺ Ṗᵙᶿᴝ ￼ 10ᴺ Ṗ

ӂ Ở Ӵ ѭ 2510 є ; Ԏѧχ2 ᴺ Ṗᴵ Ӵ ѭ 1050 є ι10 ᴺ Ṗᴵ

Ӵ ѭ 1460 є ׁҝẦ 2 ᴺ Ṗ; 2012 ẉ 2018 ẉῼ Ầ ҃ 500 є ᴝ

ӂ ṁᵘѭ 14.9 ẉε2ᴺ Ṗѭ 6.2ẉι10 ᴺ Ṗѭ 8.7ẉζ  

2 ᴺ Ṗӈ҈ṟ їṖ￼і ιK7 іΆ 17.29m ᶴιᶈ 10 ᴺ Ṗі

43.11~52.18m ᶴιẈᶎ ẙѭ47.3m Ṗᴜẙ4.88~7.47m ιẈᶎ Ṗᴜẙ5.94m

2 ᴺ Ṗ ‗ ᴅιץὐ 0-2 Ṗ ιӈ҈ ￼ ᵙẕ ￼ ѳ ιᶈᾯѦ

Ҍѧ ḕ ḧι ҈ᴵ  Ṗ￼ Ѯ יּ ᵙ ᴣԎ ᵀ‗ἄ  

10 ᴺ Ṗӈ҈ᶿᴝ ї і ιK2 ♃ їιK1 і 14.58m Ṗᴜẙ

1.92~4.85m ιẈᶎᴜẙ 3.60m 10 ᴺ Ṗ⅝ 2 ᴺ Ṗ ệᶺ 10 ᴺ Ṗ ‗ ᴅιץ

ὐ 0-2 Ṗ ιẊᶈᾯѦ Ҍѧ ḧᴵ ҟ҈ ￼ ♃ ᵙ ᵙẕ ￼ ѳ

ι10 ᴺ ṖѮ יּ ᵙ Ҏ ἄ  
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ѣѦ Ṗ￼ỞּבᾹӴ ѭ 4.95 қ Ά ιԎѧ 2 ᴺ Ṗѭ 2.41 қ ι10 ᴺ

Ṗѭ 2.54 қ Ά ᶢ҈Ӵ ι ╜ᴵҨҡѣѦ ṖѧἺ 1.49 қ Ά Ᾱεבּ

2 ᴺ Ṗ 7200 є Ά ι 10 ᴺ Ṗ 7600 є Ά ζ 2017 ẉι ҌἺ ҃

570 є Ά Ᾱבּ￼ 2 ᴺᵙ 10 ᴺ Ṗᴝ ѧẈᶎּבᾹᵍ ָ֫ѭ 9.15 m3/t ᵙ 7.69 

m3/t ѣѦ Ṗѧ⅍ӎּבᾹᵍ ѭ 2.18 m3/t  2 ᴺᵙ 10 ᴺ Ṗ￼ ￼ Ⱨ ￼

‛ ῎ιѣѦ Ṗ ῶ Ⱨ￼ᴎ ι ṋḳ῏ⱨ♆  

1.4.1  

ẚ ҈ѧᶂṟ ᴇ ᶈѾḛᴟ ẖ  ￼ ￼ᶊתᶑ‰

ѭ 110 3̄4'48ɒ~110 3̄7'05ɓEᵙ 35 4̄6'22ɒ~35 4̄7'11ɓN.ᶃ 1-4 Ῐ ҃ ᶈᶊᶃ

і￼ӈ  

 

 1-4̔ҳ ῤ ᵝ  
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ӈ҈ṟ ≤╔Ṵ ιҟ҈ṟ ᴇ ￼Ѫ ᵙ ᶝṴѳ ≤╔Ṵ

Ґּף￼ ≤ і ᶈṟ ԓιѪ ἆ ᶝᴵ ῗљ≤╔Ṵῳ ￼ᶝṴ ѣѦ

ᶝṴ ᴵҨ Ѻ♀ ἆ  ֹ Ѫיּ ᵙ ᶝׁỀ≤╔Ṵ￼Ѯ Ґ Ṫԏῗ∩ ἆԎҤ

ט  ᶹῳ ￼ ҺᶝṴẔ ῗ ￼ ḠṴ  

ӈ҈ ≤ҨѠ￼ẖ  ԓι ≤╔ṴѧỌ 50km ҡ≤╔ṴѧỌֹ ṟ

ᶽ 90 ֫ ιᵼѭ⌐ Ѯ ῗ ṟԇ ԇᶋἍה ấ ⱶᵙѮ Қᵔᵙ ᾳ

ӈ҈ṟ ѧ ṟᶖѣӚע ấ ⱶιӇ ᵕᶀ≡ῶ Ẏᵙṗ↓  

1.4.2  

Ἅᶈ￼ṟ ᶊᶴ ᶆ ᴝιԎ ᴝᶊẻ￼⸗♇ῗӉṟιѝ ᵙ ᶊιҨ

ᶊ ￼ ᶆѭ⸗ề ᶊẻ Ṉ╤ὃ 1500mιҡѠרᵇ ᴇӫᾴ ⅝ ₀ṟ

ᵙ ≤  

ṟ ᶊᶴ□Ṿιᶈ↔ӧ ᶚіṞ҈□Ṿᶽ ớḗ ↔ӧ ᵺḗ֫῎ι□ῧᵙḺ֚

￼ḗ ѳ ῶỄᶽ￼□Ṯ ῒḗ↔ӧ Ẃẇ ιḳ῏ᴧּו≠ṋῩιᶷḗ Ẃ□ῧ ► ṟ

￼ẉẈᶎ↔□ѭ 4.2 C̄ 17.0 C̄ε40 F̄ 63 F̄ζ  1ῴῗṟ ῳḺ֚￼ῴҰιẈ

ᶎ↔□ᶈ-13 C̄ -2 C̄ε7 F̄ 27 F̄ζѳ ι 7ῴῗṟ ῳ□ῧ￼ῴҰιẈᶎ↔□

ᶈ 20 C̄ 31 C̄ѳ ε68 F̄ 88 F̄ζ ṟ ẉẈᶎ ↨ ѭ 400 650mm ᶽ

︣ ԅѿι2018ζ ḗ￼‖ ᶾ↔ḅ֖ ᴵ Һẽᵠ ￼ᶊ ᾼṪȂ 

1.4.3  

ӈ҈ ṉᶺᾹ ᶊѠ ι ᶊῗѧᶂ￼Ѯ ◊ᶚתᶟι 36 єẈΆԇ

ṉᶺᾹ ᶊὊῶѨḹ￼ ≥ᵙᶾⱡ↔ ◊ ṉᶺᾹ ᶊὊῶᶽ 4єқ

￼ṭᶽ Ӵ ιҨᴣ ≥ ᶾⱡ↔ᵙ ᶽ ￼ԎҤ ◊ Ἅᶈ￼ ṉᶺᾹ

ᶊѠ ᶊṖҨ ᵙᾸṖѭ⸗ềιѮ ᴩṟ Ṿ￼ẽᵠε ι2016ζ ṟ

￼ᶽ ֫ ᵙᶾⱡ↔ ◊֫ṵᶈ῝҇ᴬ ᵙΈ ᵍ ᶊṖ  

ᴵẦ ￼ ṖѮ ֫ṵᶈṟ ᵙᶿᴝ ᶈ҇ᴬ ῼ ≈ ￼ṟ ᶊṖ

Ѯ יּ Ṗᵙ ἄ ẻἄѮ ≈ ᶈѕ ╖Ẉᴝעᶫѧ ᶊṖ￼Ẉᶎᴜ

ẙѭ 55mιљᶿᴝ ᶊṖѧ Ṗ ⅝ιᴧ јᶿתỳ ᶈ≈ ‗ ᵙ≈ ѧᴵҨἧֹ

ᴿ ≤╙ ιץὐ ꜛι ᵙҐ∆≤╙ ᶈᾯѦᶊṖѧѼᴵҨᴧא ᶺק ṟ
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ᶊṖѧᴧא￼Ѩḹₔⱶק ῎≈ ѧ□ῧ ►￼ᴷׁ↔ӧ ᶈ ≈ ￼ᶿ

ᴝᶊṖּי ⱶ ἄιץὐ ᵙ ᶊṖ￼Ẉᶎᴜẙѭ 120m ᶊṖѮ ≈

ᶈẈᶗ￼▬─ἆḹᵍ ￼►ᶊѧ ק═╤ ẂᴵҨᶈᶊṖѧἧֹ  

1.5 -  

Ṟ҈ṟ ♯ ᵽ῁ї￼Ḓԇᴻ ṩ כּ ᵽ ṩ כּ ᵽ￼ўח ᶟ

ᶺӺקιץὐ דכּ ק♯  ₄ᵙấ  ᵽᶈṟ ῶײѦּוғ ҌιẊ ֮

ẦấᾺ εṟ ♯ ι2018ζ  ṟ ♯ ᵽֱῗ ḲᶽᶚᶂῶҲўιỞ ӈ҈ṟ

ᶿᴝṴ ṩ כּ ᵽԇᴻׁ ѭḊấ҈ 1958 ẉ ᴟ ṕι2000ח ẉᾡֺѭ ṩ כּ

ᵽῶ үԇᴻι2001 ẉזԄṟ ♯ ᵽԇᴻẊἄѭԎḒԇᴻѳ  

ṟ ♯ ᵽἄ ҈ 2001 ẉιῗѧᶂѓᶽ Ҳў ᵽѳ ιѼῗѧᶂῳᶽ￼♯

ғҲўוּ 2016 ẉι ᵽּוғᵬּז♯ 1.15 қ εṟ ♯ ι2018 ẉζ ṟ ♯

ᶈṟ Ὂῶ 100 Ѧ ιẉғ ѭ 1.74 қ ιᴰῶ 28 Ѧ ᴔ 5Ѧ♯קᴔ 9

ѦⱧ ᴔᵙכּ 14 ѦⱧ↔ᵙӎ♬ᴧּכᴔ ṟ ♯ ᵽ￼Ḓԇᴻѳ ι ṟ ῶכּ ԇ

ᴻι ׁᶈԎѕѦ ṟấῶ כᾹᴧּבּ
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2  

Ṅѕε3ζᶴּבᾹὴᾣ ιṏệ֧ז εɒ Ҍɓζ￼ּבᾹỞὴᾣ χεaζ

Ҍ ѧ  Ᾱψεbζבּ￼ ṖּבᾹ ᴙἺὴּבᾹψᵙεcζӉ ᴙ ת

ἺὴּבᾹ 2016 ẉ 1ῴ 2018 ẉ 5ῴε Үᵕῼζ￼ ҌּבᾹὴᾣỞ ᶈ 35-40 

m3/min ѳ Ẹ҈ᶽ 2000 є Ά ￼ẉὴᾣ  

2.1  

ᶽ ᴁ￼ ҌּבᾹὴᾣ Ҍ￼ ὴᾣֹᶽ↔ѧ ӎї￼ᶽ יᾹῗּבּ֫

2ᴺ Ṗ￼  Ṗ ḓἺ ἆ ׁ ἺὪ ￼ Ҏ  Ṗ ḓ ὶֹẈᶎ ᴙѭ 41kPa

Ṻ￼ ᴙ Ṉ Ᾱֱבּ￼ Ṿ ḓἆᶽ Ể￼ҨḓҦ ἍὪ ε2-3 

m3/min ζ Ṿ ḓֱ ὶֹẈᶎ ᴙѭ 37Kpa￼Ӊ ᴙ ᶃ 2-1 ῎҃ᶈ

Үῼ ѕε3ζѦּבᾹὴᾣ◊ᶈ ỞὴᾣѧἍᴉ￼⅝  

 

 2-1: ᵀ ῤ №  
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2.2  

Ӭ ṟ￼ẉẈᶎᴝ ғ ѭ 120 є ι ѱᶈ ӂῼԓι ￼ẈᶎּבᾹ╨֧ ᶈ

14.4 ᵙ 16.4 m3/t ѳ ιḅᶃ 2-2Ἅ  

 

 2-2̔ ₮  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10

11

12

13

14

15

16

17

2016 2017 2018

₮
̂

m
3/

t̃
₮



10 
 

 

3  

ḫᾼ҃ ׁ  Ṗ Ἲᵙ ṾּבᾹἺ ΆιἺ Ᾱבּ￼ ј ιј ᵀ

Ӕּז   ₦ א҃ ￼Ἲ Ά│ιẊ Ḿאᶋ ḫ ḻᵅιḾἍ ִ҃ℓ￼

ḻᵙ ӂ ῳᵅι ḾאῶᾭὯ ῭ ֫‘￼ᵅιệ֧҃ ℓ￼ ḻ ‛  

3.1  

ῶ꜠ ᾹἺבּ￼ ḫᾼ ׁ  Ṗᵙ Ṿ Ἲ ⅛Ѧ ῶњּז￼

ᶊї↔ӌᾠ ιẊљ ᴙ ὶ ѣѦ ᶎӔּז ḳ ע ε⅛Ѧḳ

100 m3/min ζᶈ ᴙї ι  Ṗ ￼ṪӐᴙצּד ҈ ṾἺ εּי

ΆὝḧѭɒ ᴙ ɓζ ѣ ғּוӉ ᾹιἍῶᵻᾠ￼↔ӌבּ￼ ὶ

ᾣֹᶽ↔ѧ  

3.1.1  

ᶈѮ ᴣԎḜҌї ᾼᾼṪׁӔּז ᾿ ᶈ Ṗԓ Ḹ ḓҨ Ӊ Ṗ

Ᾱᵍבּ Ά ‰ῗι6Ѧῴ￼Ἲ ι2ᴺ Ṗ￼ּבᾹᵍ Ӊ 30%   

3.1.1.1  

ѭ҃ᶈѮ ᾼṪׁ֟ṈּבᾹᵍ ι Άᶈњѭ℅ ￼ ￼ ḯԓ ᾿זּ  

ḓι ẙѭ 45 120mι Ểѭ 94mmιḅᶃ 3Ἅ ᶈ Ӯ│ѧι⃰ẪẦ ׁ

јᾸ￼ ḓιћ ⅛ 50m Ѧ ḯιẊảӄ Ẕ￼↔ӌᾠ ᶈѮ

ᾼṪׁἺᾣᾦ‛ᵙּבᾹ╟ẙ Ӊј῎Ῐ  
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 3-1̔ԚҊ ╠ 50 mѿҩ ῤ  

3.1.1.2  

ѭ҃ᶈ ᶰṪӐ ᵻ ѳׁ ӉּבᾹᵍ ι ΆᶈѮ ᾼṪῼ ι ῞זּ ᾿

 ιּי ԓᶘ ҈ᵻ Άᵇ ḓ Ҏ ḓ￼ ẙ ѭ 165mι Ểѭ

113mm mι 4mι ẙҐ ὴ֯ ḅᶃ 3-2Ἅ  

 

 

 3-2̔ 2 Ҭ 4m   

Ҍώӗ￼ї֯ ԇẪιּז 2ᴺ Ṗ ḓἺ Ᾱבּ￼ ╜ғ ᵙ ԋ￼

↔ӌᵍ Ὴ ￼֟Ṉ￼֩ᾭԋ  

 

 

ὗ
ὰ

ρππ
 ὗz  zὩ  
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Ԏѧχ 

 

  

 

 

Ḿ҈ 2ᴺ Ṗѧ￼ᴅѦ 165 m   Ṗ ḓιӔּז ẪιᴵҨὸṀּ֧בᾹ￼ғ ᵙ

ԋ￼ Ὴ ￼╦ ↔ӌᵍ ￼ ֟ ιḅᶃ 3-3Ἅ  

 

 3-3̔2 ѿ ֟ ᵞ  

3.1.1.3  

Ἅῶ￼  Ṗ ḓԓ їῶ Ѧ᷿ ι ├↨ ᶁḧᶈ ḓԓ ⅛Ѧ ḓ￼

ᴭ∆ ֹ ᴭε Ẃ 6ѦҌḓ ∆ὶᶈ ζι ᴰ ֱ ὶֹ Ể 325mm ￼

Ở Ở ẙ 2 3m ј ιּי│ԉ+ᶛᶅ ὶᶈ Ở ԓῶᶽ҈ 20kPa

ᴙιῳ 630mm Ể￼Ѯ Ṅ Ҍԓ￼  ṖἺ Ᾱבּ ֹᶊ  

ᶃ 3-4Ῐ Ᾱבּ҃ Ᾱבּ ↔█ᵀⱶ￼╙ ᴣּבᾹ╟ẙ ҎּבᾹῗὝᶈ 29 Ѧῴ￼

ҮᵕῼԓιּיᾯѦ Ҍ ᶀԓ￼ Ṗ ḓѧғּו￼  

ὗ  m
3
/d  

ὰ =  (m) 

ὗ = m
3
/d  

‗ = 1/d  

t = days  
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 3-4̔ ᴇ ῤ ȁ  

Үῼ ғꞌѭוᾹ￼Ẉᶎּבּ 17 m3/ minι ↔ѧּבᾹ￼Ẉᶎ╟ẙѭ 19β Ᾱבּ

↔█ᵀ↔ӌ￼Ẉᶎ╙ ѭ 90 m3/min  

3.1.2  

ṪӐ ᶈᵻ ῼ ιẂẂ ḧ ￼ ― Ṿ ḓ Ἲ ᶈ ҎṪӐ

ιֱ ᾼṪ ᶽ Ể￼ҨḓҦ ḓṄѣѦᵻ ιҨίֺּבᾹ￼╨֧  

3.1.2.1   

Ẃ јᵃזּ ẙ￼ Ṿ ḓ Ҏ ḓῗᶈṪӐ ᵻ ׁᾼṪεљ ᷆

ѭ 60 ẙζιḅᶃ 3-5Ἅ ιᶈṪӐ і￼↨ẈἮẽ ѭ 5ֹ 25m ѳ ӈ

Ṿ ḓ ẙѭ 80 105mι 2ᴺ Ṗ ―іΆ 50 60m ￼ ẙι Ӊӈ Ṿ

ḓ ẙ 40mι Ṗ 5m іΆιḅᶃ 3-6Ἅ ᶈ•Ҏừ֙їιӉӈ Ṿ

ḓљ ᶘ Ἅῶ￼ Ṿ ḓ￼ Ểѭ 94mmιẊ ֺᴥṂ ᵸẊ ιḓ

Ẃѭ 4m  
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 3-5̔ ᵞᵝ  

 

 3-6̔ ᵞᵝ ╩  

3.1.2.2  

ᶈѦָ ᶰᵻ ṪӐ ι ᶈѣѦẈ ￼ ѳ ᾼ ᶽ Ể￼ ḓҨᾠ /

ίֺ ӌ↔￼ת Ҏ ḓ Ẃ 75mι ḓ Ểѭ 500mmιẊᶈḢḓᵅṄԎ

ὶֹ↔ӌᾠ Ѯ  

3.1.2.3   

Ἅῶ ― Ṿḓᵙᶽ ỂҨḓҦ ḓ ὶᶊἆ ᴭԜ ὶֹỪὛ҈ і

Ά￼ѣѦ Ểѭ 325mm ￼Ở Ở ιᶰᴜѭ 2mmι ẙ 2 3mι ᶛ

ᶅ+│ԉ ὶᶈ Ở љӉ ᴙ ὶιῳ ẊԄ Ểѭ 630mm ￼Ѯ Ṅ

Ҍԓ￼█ᵀ↔ӌ ֹᶊ ᶃ 3-7Ῐ ҃█ᵀ╙ ιּבᾹ ╙ ᵙ╟ẙ ҎῗὝᶈ

Үῼԓԅ ᶀἺ ￼ ṾּבᾹ  
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 3-7̔ ᴇ ῤ ᵣ ȁ  

ҮῼԓּבᾹ￼Ẉᶎּוғꞌѭ 2 m3/min ι ↔ѧּבᾹ￼Ẉᶎ╟ẙѭ 2β █ᵀ↔ӌ

Ẉᶎ╙ ѭ 100 m3/min  

3.1.3  

Ἲ҈יּ ֧￼↔ӌ Ṯι ҌṄ Ӊ ᴙ ᾠ Ᾱבּ￼ ὶὴᾣֹᶽ↔

ѧ ᶈ Үῼԓι ѣ ỂἺ ￼█ᵀ↔ѧẈᶎּבᾹ╟ẙѭ 10% εӌ ⅝ζ  

3.2  

2018 ẉ 6ῴἅҪḾ Ҍ ḫᶊ ḻι҃ ҃ẸῊ￼ᵻ ᵙּבᾹἺ ꜛא

ᶈ ḻῼ ι ֲֲẦḊḾ ᶰṪӐ 2-105 ￼Ầ ҡ 1052 ԄᴭẦḊι⅛

4m   Ṗ ḓι ― ḓε ӈᵙӉӈι⅛Ѧ ѭ 4mζѼֲֲҡ 1053

ԄᴭẦḊᾼṪιᵃῊ ῶ 75m ￼ᶽ Ể￼ҨḓҦ ḓιḅᶃ 3-8Ἅ  
















































































































